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(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search and a computer database search. The searches were perfomied on or 
aroxmd August 18, 2004, and were conducted by a professional search firm, Kramer & 
Amado, P.C. The classification search covered Classes 707 (subclasses 202, 203, and 204) 
and 714 (subclasses 6, 7, and 13) for the U.S. and foreign subclasses identified above. The 
computer database search was conducted on the USPTO systems EAST and WEST, as well 
as for EPO and JPO documents. The inventors fiirther provided a reference considered most 
closely related to the subject matter of the present application (see reference #5 below), 
which was cited in the Information Disclosure Statement filed with the application on March 
24, 2004. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 

(1) U.S. Patent No. 5,555,371; 

(2) U.S. Patent No. 5,870,537; 

(3) U.S. Patent No. 6,732,124 Bl; 

(4) U.S. Patent Publication No. 2003/0172093 Al ; and 

(5) U.S. Patent No. 4,244,019. 

(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 

A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to data processing systems, and more 
particularly to a data processing system that is suitable for use with a technology to distribute 
and store joumals in a plurality of sites. 
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Independent claim 1 recites a data processing system comprising a primary 
site which includes a first computer and a first storage system connected to the first 
computer; and a secondary site which includes a second storage system connected to the 
second computer. The first storage system and the second storage system are connected to 
each other via a communication line. The first storage system records update history of data 
as a journal in a storage device, and transfers the journal to the second storage system via the 
communication line. The second storage system stores the transferred joumal to a storage 
device. 

Independent claim 12 recites a data processing system comprising a primary 
site which includes a first computer and a first storage system connected to the first 
computer; and a secondary site which includes a second computer and a second storage 
system connected to the second computer. The first computer and the second computer are 
connected to each other via a first commxmication line. The first storage system and the 
second are connected to each other via a second communication line. The first storage 
system records data update history in a storage device as a joumal. The first computer 
acquires information related to the joumal firom the first storage system and transmits the 
information to the second storage system via the first communication line. The first storage 
system transfers the joumal to the second storage system via the second communication line. 
The second storage system stores the transferred joumal in a storage device. 

Independent claim 15 recites a data processing system comprising a primary 
site which includes a first computer and a first storage system connected to the first 
computer; and a secondary site which includes a second computer and a second storage 
system connected to the second computer. The first storage system and the second storage 
system are connected to each other via a commvmication line. The first storage system 
includes a first storage controller and a first storage device. The first storage controller 
executes a joumal acquisition program which records data update history in the first storage 
device as a joumal, and a joumal transfer program which transfers the joumal to the storage 
system via the communication line. The second storage system includes a second storage 
controller and a second storage device. The second storage control system executes a joumal 
reflection program which recovers data based on a joumal and a joumal transfer program 
which receives the transferred joumal fi-om the first storage system, when the joumal is being 
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transferred from the first storage system to the second storage system. The first storage 
controller, while the joumal is being stored in a certain logical volume of the first storage 
system, switches a logical volume for storage to another logical volume of the first storage 
device. The second storage controller, while the joumal is being transferred to a certain 
logical volume of the second storage device, switches a transfer-target logical volume to 
another logical volume of the second storage device. 

In the present invention, since recovery is performed by transferring a joumal, 
not mere data, to the secondary site, it is possible to quickly recover data at no particular 
point of time upon occurrence of a failure, thus ensuring to guarantee data consistency. 
Further, the primary storage system incorporates a plurality of logical volumes that store 
joumals, and concentration of logical volumes and accesses in the joumal transfer source can 
be avoided by switching storage logical volumes used at this time for joumal logs, thus 
ensuring adequate load balancing. Likewise, in the secondary storage system, concentration 
of accesses can be avoided by switching a logical volume of the joumal transfer target that is 
used for joumal transfer to set a volume different from the logical volume, thus ensuring 
adequate load balancing. See specification at page 3, line 19 to page 4, line 11. 

B. Discussion of the References 

None of the following references disclose a first storage system that records 
update history of data as a joumal in a storage device, and transfers the joumal to the second 
storage system via the commimication line; and a second storage system that stores the 
transferred joumal to a storage device. 

The references further fail to teach a first storage system that records data 
update history in a storage device as a joumal; a first computer that acquires information 
related to the joumal from the first storage system and transmits the information to the second 
storage system via the first communication line; and a second storage system that stores the 
joumal transferred fi-om the first storage system via the second communication line. 

The references also fail to disclose a first storage controller that executes a 
joumal acquisition program which records data update history in the first storage device as a 
joumal, and a joumal transfer program which transfers the joumal to the storage system via 
the communication line; a second storage control system that executes a joumal reflection 
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program which recovers data based on a journal and a journal transfer program which 
receives the transferred joumal from the first storage system when the joumal is being 
transferred from the first storage system to the second storage system; wherein the first 
storage controller, while the joumal is being stored in a certain logical volume of the first 
storage system, switches a logical volume for storage to another logical volume of the first 
storage device; and wherein the second storage controller, while the joumal is being 
transferred to a certain logical volume of the second storage device, switches a transfer-target 
logical volume to another logical volume of the second storage device. 

1. U.S. Patent No. 5,555,371 

This reference discloses a primary and secondary data processing systems 
coupled via a communication system, with data storage in both systems provided by a log 
structxired array (LS A) system that stores data; and each time data is updated within the LSA, 
the updated data is stored in a data storage location different from the original data, providing 
a consistency group of data. 

2. U.S. Patent No. 5,870,537 

This reference discloses a data processing system including a primary site and 
a secondary site, with the primary site having a primary host processor running record 
updates, a primary data storage device for receiving the I/O operations and storing the record 
updates, a secondary site having a secondary host processor communicating with the primary 
host processor, a secondary data storage device for storing a copy of the record updates for 
data shadowing of the primary data storage device, and a secondary storage controller 
coupled between the secondary host processor and the secondary data storage device. It also 
shows a method in which primary site switch secondary data storage device, having the 
primary data storage device receiving I/O operations and record updates from the primary 
host processor. 

3. U.S. Patent No. 6,732.124 Bl 

This reference discloses a data processing system with a logging mechanism 
that stores log records having a primary storage subsystem; a secondary storage subsystem; a 
plurality of metadata volumes created in secondary storage subsystem, that store a plurality of 
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metadata objects describing files; and a log volume created in a secondary storage subsystem, 
that stores log records describing updates made to the metadata objects. 

4. U.S. Patent Publication No. 2003/0172093 Al 

This reference discloses a controller that designates a first server as the 
primary server and the second server as the secondary server, having the first server sending 
recovery data output by the application to a second server via the communication means. 

5. U.S. Patent No. 4,244,019 



This reference relates to a primary data processing system comprising a main 



store, a storage unit, an instruction unit, an execution unit, a console unit and a channel unit 
for performing primary system programs. The console unit includes a secondary digital 
computer for performing secondary programs which fixnctions to observe and/or alter the 
primary system. The functions performable by the secondary system include altering the 
primary system control state, causing primary commands to be executed, controlling primary 
data and addresses, and scanning out primary information. The console is connected through 
a command bus, an address bus and a data bus to the controls and data paths of the channel 
unit, of the instruction unit and of the storage unit. 



(f) In view of this petition, the Examiner is respectfiiUy requested to issue 
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